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ABSTRACT

Objective: Acquired immunodeficiency syndrome is a disease caused by Human Immunodeficiency Virus (HIV), and antiretroviral combinations are
the mainstay therapy for HIV/AIDS patients. Common problems in using antiretroviral drugs (ART) are Adverse Drug Reactions (ADRs), which can
affect the treatment of HIV patients. ADRs has strong genetic predisposition. This research was conducted to determine the profile and prevalence
of ADRs in Melanesians HIV patients who use first-line ARTs.

Methods: This was observational research, which descriptively present the highest prevalence of adverse drug reactions in Melanesians’ patients
with antiretroviral medications. The inclusion criteria were Melanesians adult patients with HIV/AIDS who had high adherence in using first-line
ARTs and willing to be interviewed by filling informed consent. Exclusion criteria were patients with unstable conditions. Patients were followed for
1 mo. Data of perceived adverse drug reactions which the patients had experienced in 1 mo was collected through interviews with data collection
carried out every week.

Results: Of total 143 Melanesian patients on antiretroviral, the number of patients who experienced adverse drug reactions there were 142
(99.3%) and 1 (0.7%) patient who did not experience ADRs. Of the 645 side effects experienced by patients included dizziness 244 (37.8%), nausea
164 (25.4%), drowsiness 79 (12.2%), hepatotoxicity 56 (8.7%), vomiting 36 (5.6%), difficulty sleeping 36 (5.6%), anemia 15 (2.3%), weight loss 8
(1.2%), itchy spots 3 (0.5%), hallucinations 2 (0.3%), and myalgia 2 (0.3%).

Conclusion: The incidents of adverse drug reactions among Melanesians patients on antiretroviral were prevalent on 99.3% of patients with
dizziness, nausea, and drowsiness as the most commonly perceived adverse drug reactions. The results highlight the urgent need for routine
monitoring and early detection of ADRs in this population. These findings also suggest the importance of individualized treatment plans and
potential pharmacogenetic considerations to improve tolerability and adherence. Clinicians should also be equipped with targeted education and
management strategies to mitigate the impact of ADRs on long-term treatment outcomes.
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INTRODUCTION controlled, it can reduce mortality and morbidity while enhancing

lity of life [9].
In 2020, the World Health Organization reported that 37.7 million quality oflife [9]

individuals globally were living with HIV, with 680,000 fatalities
attributed to the virus, and 73% of those infected were taking
antiretroviral medication [1]. As of March 2022, 34 provinces in
Indonesia have supplied the most recent data. From January to March
2022, 10,525 individuals living with HIV (PLHIV) were identified
among 941,973 individuals tested for HIV, with 8,784 individuals
receiving antiretroviral (ART) treatment, or 83.4%. The five provinces
with the highest reported AIDS cases, in descending order, are Central
Java, Bali, Papua, East Java, and South Sulawesi [2].

The high and increasing global and national ART coverage
demonstrates the success of treatment scale-up. However, the
growing use of ART is also accompanied by rising concerns
regarding adverse drug reactions (ADRs), which can compromise
adherence and clinical outcomes. As ART is a lifelong therapy,
consistent patient engagement remains critical-yet many patients
still demonstrate low levels of adherence [10, 11]. Like all
pharmacological therapies, ART can cause adverse effects [12], with
ADRs classified as a major category of drug-related problems (DRPs)

In the initial two decades, this epidemic saw significant that can hinder the delivery of effective pharmaceutical care.

transformation with the advent of antiretroviral medication (ART).
Individuals with HIV/AIDS (PWH) can lead more productive lives
provided they comply with the prescribed antiretroviral therapy
(ART) regimen [3]. Antiretroviral therapy is a lifelong treatment for
those with HIV/AIDS involving the continuous administration of
drugs. The objective is to inhibit HIV replication within the body [4].
The medication required to maximally suppress the viral replication
is 90%-95% of all doses [5].

According to the World Health Organization (2023), ADRs are defined
as harmful, unintended, or undesirable effects of medications
administered at normal doses for prevention, diagnosis, or treatment
purposes [13]. ADRs are a major contributor to morbidity and
mortality [14], and a strong correlation exists between ADR
occurrence and genetic predisposition [15]. ADRs associated with
antiretroviral medications have been increasingly linked to genetic
variations that affect drug metabolism, transport, and immune

Antiretroviral therapy has demonstrably decreased the mortality
rate associated with HIV infection, converting it from a swiftly lethal
disease into a tolerable chronic condition conducive to long-term life
[6, 7]. The Joint United Nations Program on HIV and AIDS (UNAIDS)
established the 90-90-90 initiative, which aims to detect 90% of
those living with HIV worldwide, provide treatment to 90% of those
diagnosed, and attain viral suppression in 90% of those receiving
treatment by 2020 [8]. The advancement of antiretroviral
medications has markedly transformed the perspective of HIV/AIDS
from a perilous illness to a chronic condition. When effectively

responses. For instance, hypersensitivity to abacavir has been strongly
associated with the presence of the HLA-B*57:01 allele, leading to a
potentially life-threatening reaction in genetically predisposed
individuals. This association has been so well-established that
pharmacogenetic screening for HLA-B57:01 is now recommended
before initiating abacavir therapy [16]. Similarly, variations in CYP2B6,
a key enzyme involved in the metabolism of efavirenz, have been
shown to influence plasma concentrations of the drug. Individuals
carrying the CYP2B6*6 allele tend to have slower metabolism, leading
to elevated efavirenz levels and increased risk of central nervous
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system-related ADRs such as dizziness, vivid dreams, and mood
disturbances [17]. These findings highlight the need for considering
genetic factors in the management of ART, especially in diverse
populations like Melanesians, where specific allele frequencies may
differ and influence susceptibility to ADRs.

Drug-induced morbidity and mortality thus present ongoing
challenges in clinical pharmacy practice. Pharmacists significantly
contribute to the efficacy of a treatment. A primary responsibility of
a pharmacist is to deliver patient-centered pharmaceutical services,
referred to as Pharmaceutical Care [18]. In patient medication
therapy, a pharmacist is required to recognize drug-related
problems that have arisen or may arise. The decrease in the
occurrence of Adverse Drug Reactions (ADRs) can enhance patient
compliance with medication [19].

The quarterly report on HIV/AIDS development for the third quarter
of 2022 indicates a rise in the number of HIV/AIDS patients at
regional hospital in Central Papua. This has led researchers to
investigate the occurrence of adverse medication responses in
Antiretroviral (ART) therapy among Melanesians HIV/AIDS patients,
as research of adverse drug reactions profiles in this subset is very
limited.

MATERIALS AND METHODS
Research design and location

This study has obtained approval from the ethic committee of Dr.
Moewardi Surakarta Hospital, with reference number
609/1V/HREC/2023. This study is using an observational descriptive
design involving Melanesians patients who attended the attended the
Voluntary Counseling and Testing (VCT) service at the Central Papua
Regional Hospital in 2023. The data encompassed sociodemographic,
clinical factors, and antiretroviral (ART) use profiles. The study
population consisted of adult Melanesian individuals living with HIV
who were receiving first-line ART and met the predefined inclusion
and exclusion criteria. All participants were confirmed to have a good
level of adherence, defined by a Medication Possession Ratio (MPR)
greater than 95%, [20] and had access to medication adherence
support services provided by the hospital.
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Data collection

Data recorded in the data collection sheet included demographic
information, clinical factors such as comorbidities and opportunistic
infections, and medication-related factors including the antiretroviral
regimen profile, duration of ART use, and concurrent medication
usage. Comorbidities and opportunistic infections were verified based
on documented diagnoses in the patients’ medical records.

The inclusion criterion was adult patients who were willing to
participate in the study, confirmed by completing and signing an
informed consent form. The exclusion criteria included unstable
mental illnesses shown in medical records, as they were deemed to
impair the ability to provide information regarding perceived ADRs.
Consequently, 143 patients were chosen as the study population.
The sample size in this investigation was calculated using the
proportion-based formula established by Lemeshow et al. [21].

N Z21-al2pq
n=— 5
d“(N-1)+ Z~1-a/2pq

430 x 1,962 x 0,867 (1-0,867)
0,052x (430-1) + 1.962 0,867 (1-0,867)

n=12533%126+10% = 138.6 ~ 140 samples
Where:
n = quantity of samples
N = population size

Z21-a = standard normal distribution values (Z-table) at 95%
confidence level (1.96)

P = projected population proportion of 86.7% [22].
q=1-P(1-0,867 = 0,133)
d= acceptable absolute mistakes (0.05)

The calculation produced a minimum of 140 samples. An additional
10% was included in the calculated sample size to account for
potential attrition or incomplete data during the study period.

Table 1: Sociodemographic, clinical, and medications characteristics of HIV/AIDS Melanesians patients who experienced ADRs on
antiretroviral (n = 142)

Patients’ characteristics

Freq., percentage (%)

Age (y) 12-35y

236y
Gender Male

Female
Marital status Married

Unmarried
Smoking Yes

No
Alcohol drinking Yes

No
Comorbidities Yes

No
Opportunistic infections Yes

No
Type of ART regiment fixed dose combination (FDC)

Non-FDC
The length of ART usage <6 mo

> 6 mo

129 (90.8)
13 (9.2)
75 (52.5)
67 (47.5)
99 (69.0)
43 (31.0)
38 (26.8)
104 (73.2)
29 (20)
114 (80)
13 (9.2)
129 (90.8)
40 (28.2)
102 (71.8)
93 (65.5)
49 (34.5)
111 (78.2)
31(21.8)

The incidence of ADRs in HIV patients administered first-line ARTs at general hospital in Central Papua during the July-August 2023 timeframe is

illustrated in table 2.

Assessment of adverse drug reactions (ADRs) and data analysis

This study examines sociodemographic, clinical factors,
antiretroviral (ART) regiment profiles, and the incidence of adverse
drug reactions (ADRs). The initial interview aimed to identify ADRs
and was conducted when individuals attended the Voluntary
Counseling and Testing (VCT) service during which information on
patient characteristics, clinical characteristics, and ART prescribing

and usage profiles was acquired utilizing patient’s data collecting
forms and medical records. The second to fourth interviews were
conducted weekly via telephone, utilizing the same questionnaire to
identify any occurrences of adverse drug reactions (ADRs).

Patients were followed for 1 mo. Data on perceived adverse drug
reactions (ADRs) experienced during this period were collected
through weekly interviews and assessed using Naranjo Algorithm
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[23]. The 1 mo observation period was selected to capture recent or
persistent ADRs that may still impact adherence and quality of life.
Regular weekly follow-up allowed for timely identification and
documentation of ongoing or recurrent ADRs, providing a practical
snapshot of the current burden of drug-related adverse effects in
this population. This approach supports the goal of improving
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clinical monitoring and management strategies, even beyond the
initial phase of ART.

RESULTS AND DISCUSSION

The characteristics of patients experiencing adverse drug reactions
with antiretroviral data is presented in table 1.

Table 2: Antiretroviral adverse drug reactions characteristics on HIV/AIDS Melanesians patients in Central Papua Regional Hospital (n =

No. Types of ADRs Freq., percentage (%)
1 Dizziness 244 (37.8%)

2 Nausea 164 (25.4%)

3 Drowsiness 79 (12.2%)

4 Hepatotoxicity 56 (8.7%)

5 Vomiting 36 (5.6%)

6 Insomnia 36 (5.6%)

7 Anemia 15 (2.3%)

8 Weight loss 8 (1.2%)

9 Skin rash 3(0.5%)

10 Hallucination 2 (0.3%)

11 Myalgia 2 (0.3%)

DISCUSSION programs, or recall bias, as ADRs were self-reported. The short

This study aims to determine the incidence of adverse drug
reactions (ADRs) in HIV/AIDS patients receiving first-line
antiretroviral therapies (ARTs). Throughout the study period, 143
patients consented to participate in the research. The results
encompass sociodemographic data, clinical characteristics, ART
usage profiles, incidence rates of ADRs, and the types of ADRs
observed. The emergence of adverse drug reactions (ADRs) signifies
the inherent intolerance mechanism resulting from the
accumulation of drugs deemed harmful. Eluwa's research (2012)
concludes that the evaluation and identification of adverse drug
reactions (ADRs) is crucial to prevent the manifestation of more
severe ADRs [24].

In this study, nearly all patients, totaling 142 (99.3%), experienced
adverse drug reactions (ADRs), while only 1 patient (0.7%) did not.
These results are comparable to the study conducted by
Rukmangathen (2020), where the number of patients with ADRs
while using ARTs was greater than those who do not experiencing
any ADRs [25]. This study also revealed that the incidence of
adverse drug reactions (ADRs) associated with antiretroviral (ART)
usage was higher in the male cohort at 52.8%, compared to 47.2% in
the female cohort. The results of this study are comparable to those
conducted by Khan in 2016 [26].

The incidence of adverse drug reactions (ADRs) associated with
antiretroviral (ART) medications was notably higher among younger
patients aged 12-35 y (n=129) compared to older individuals aged
36-65 y (n=13). These findings contrast with Mendes’ (2018) study
[22], which reported that the risk of ADRs may increase with age.
This discrepancy may be explained by differences in population
characteristics, particularly genetic variations that may affect drug
metabolism in Melanesians, a population that remains
underrepresented in pharmacogenomic studies. Other contributing
factors may include differences in ART regimens, variations in
nutritional status, and the presence of comorbidities. Additionally,
disparities in pharmacovigilance practices, follow-up duration, and
sample sizes between studies may account for the observed
differences in ADR patterns.

Similarly, with respect to employment status, ADRs were more
common among working patients (71.8%) than non-working
patients (28.2%), a trend contrary to Tadesse’s (2014) report, which
showed fewer ADRs among employed individuals [27]. This
variation may be influenced by behavioral factors such as increased
stress, irregular medication schedules, or reduced healthcare access
among working individuals in our study setting.

The overall ADR prevalence in this study was high (99.3%), which
may reflect heightened patient awareness due to adherence support

duration of follow-up is another limitation that may underestimate
long-term ADR patterns. Despite these constraints, our findings
underscore the importance of routine ADR monitoring, particularly
for common symptoms such as dizziness and nausea. Pharmacist-led
interventions, including early screening, education, and regular
follow-ups, could play a crucial role in improving treatment
tolerability and adherence.

The prevalence of adverse drug reactions (ADRs) in smokers is
26.8%, significantly lower than the 73.2% observed in non-smokers.
This outcome parallels with the research undertaken by Menezes in
2006 [28]. A nearly same profile of adverse drug reactions (ADRs) is
observed in individuals who use alcohol, with a lower incidence of
ADRs compared to those who abstain from alcohol consumption.
The research by Menezes in 2006 produced analogous findings,
indicating the presence of ADRs in the cohort of patients who
abstain from alcohol consumption [28].

In this study, approximately 9% of respondents (13 patients)
reported comorbidities, while the remaining 91% had no known
comorbid conditions. Among the comorbid group, tuberculosis was
the most frequently reported condition, and this raises the potential
for confounding when evaluating adverse drug reactions (ADRs),
particularly hepatotoxicity. While hepatotoxicity is a recognized
ADR of antiretroviral therapy (ART), it is also commonly associated
with anti-tuberculosis medications such as rifampicin and isoniazid.
In fact, rifampicin has been reported to contribute significantly to
ADRs, accounting for 28.3% of cases in related studies [29].
Therefore, it is important to consider that in patients with TB co-
infection, hepatotoxicity may result from either ART, anti-TB
treatment, or their interaction, which complicates attribution.
Opportunistic infections, such as hepatitis or tuberculosis, in
conjunction with antiretroviral medicine use, elevate the risk of
hepatotoxicity [30]. The overlapping toxicity profiles and potential
drug-drug interactions highlight the need for close clinical
monitoring and liver function testing in patients receiving
concurrent therapies.

This study found that the most commonly reported side effects
among outpatient with HIV are dizziness (37.8%), nausea (25.4%),
and drowsiness (12.2%). These findings are consistent with earlier
studies by Arisudhana et al, which reported dizziness (52%) and
nausea (47%) as predominant symptoms among outpatient HIV
patients [31], and by Barus (2017), who identified nausea or
vomiting and dizziness (34.62%) as the most frequent side effects
using retrospective data [32]. Comparable patterns were observed
in a study by Zosangpuii et al. [33] conducted in Northeast India,
where gastrointestinal and neurological symptoms, particularly
nausea and dizziness, were the most prevalent ADRs associated with
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ART. Their study reinforces the idea that certain ADR profiles may
be common across diverse populations receiving similar ART
regimens. Additionally, skin-related reactions, although less
frequently reported in our population, have been recognized in
pharmacovigilance research as important manifestations of drug-
induced toxicity. A study by Dua et al. [34] highlighted the need for
awareness and prompt identification of cutaneous ADRs, especially
in long-term treatment scenarios involving multiple drug classes.

Notably, more recent studies provide additional support for our
results. A 2023 study conducted in Jayapura, Papua, by Adiningsih et
al. identified dizziness, nausea, and drowsiness as the most common
side effects of the Tenofovir-Lamivudine-Efavirenz (TLE) regimen
among people living with HIV [35], closely mirroring our findings in
a geographically and ethnically similar population. Likewise, a 2021
study at Undata Regional Hospital in Palu, Central Sulawesi,
reported dizziness (47%), nausea (12%), and insomnia (15%) as
prevalent ADRs in HIV patients on ART [36]. Although these studies
do not focus exclusively on Melanesian or Pacific Islander
populations, they offer valuable contextual evidence supporting the
generalizability of our findings within eastern Indonesian
populations. These similarities highlight the need for region-specific
pharmacovigilance systems and further investigation into the ADR
profiles of ART, particularly in underserved and genetically diverse
groups such as the Melanesians.

CONCLUSION

This study concludes that adverse drug reactions (ADRs) among
patients on antiretroviral therapy (ART) were highly prevalent,
affecting 99.3% of respondents, with dizziness, nausea, and
drowsiness being the most commonly reported symptoms. Although
the study observed patients over a 1-month period within the
context of lifelong ART use, it provides the first insight into the
prevalence and pattern of ADRs among Melanesian populations.
These findings not only enrich local pharmacovigilance data but also
underscore the importance of early identification and management
of ADRs to support long-term adherence. Strengthening
pharmaceutical care to address ADRs can play a vital role in
improving treatment outcomes and supporting global targets such
as the UNAIDS 90-90-90 goals—particularly the third “90,” which
emphasizes sustained viral suppression through effective and
tolerable therapy. Personalized interventions, including routine ADR
monitoring and patient-centered counseling, are essential steps
toward optimizing ART programs in diverse populations.
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